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(57) ABSTRACT

A recording apparatus includes a recording unit, a conveying
unit disposed below the recording unit, a return path unit
configured to return the recording medium from the upstream
side of the recording unit to the conveying unit, and a casing.
The return path unit is disposed below the conveying unit and
includes a horizontal conveying path including an upper por-
tion and a lower portion. The side walls of the casing include
a drawing port through which the conveying unit and a least
the upper portion of the horizontal conveying path are drawn
out, and an opening facing in a direction perpendicular to the
drawing direction thereof. The inner edge of the lower end of
the opening is positioned the same or lower in height than the
uppermost portion of the horizontal conveying path in the
return path unit.
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1
RECORDING APPARATUS

CROSS REFERENCE TO RELATED
APPLICATION

The present application claims the priority from Japanese
Patent Application No. 2010-081328 filed Mar. 31, 2010, the
entire subject matter and disclosure of which is incorporated
herein by reference.

BACKGROUND OF THE INVENTION

1. Field of the Invention

The present invention relates to a recording apparatus
including a recording unit that records an image on a record-
ing medium and a conveying unit that conveys the recording
medium to the recording unit.

2. Description of the Related Art

A known recording apparatus having a duplex printing
function accommodates a recording unit, a conveying unit, a
return path unit, a paper cassette, etc, in a casing. In single-
sided printing, paper stacked in the paper cassette is conveyed
to the recording unit by the conveying unit, and an image is
printed on one side of the paper by the recording unit. In
duplex printing, paper on which an image is recorded by the
recording unit is returned to the side of the conveying unit
upstream of the recording unit through the return path and is
conveyed again to the recording unit, and an image is
recorded also on the other side. If a paper jam occurs in a
region between the recording unit and the conveying unit, the
jammed paper was removed by hand. However, the manual
work was not easy because the region is not wide enough for
the hand to be inserted.

Thus, various technologies for simplifying jam handling
have been proposed. For example, Japanese Unexamined
Patent Application Publication No. 10-333384 (Paragraph
[0028]) discloses a technology for ensuring a workspace for
jam handling between the recording unit and the conveying
unit by inclining the conveying unit in the casing. However,
this technology needs a space in the casing for inclining the
conveying unit, which poses the problem of increasing the
size of the casing.

Thus, as disclosed in Japanese Unexamined Patent Appli-
cation Publication No. 10-91053 (FIGS. 8 and 10), the con-
veying unit is drawn out of the casing together with paper
placed on the holding surface thereof.

Since the technology described above needs no space in the
casing for the conveying unit to be inclined, an increase in the
size of the casing may be prevented. However, when the
conveying unit is drawn out of the casing, paper placed on the
holding surface is sometimes caught in the recording unit or
the like to be left in the casing, thus posing the problem of
difficulty in removing the paper.

SUMMARY OF THE INVENTION

The present invention is made in view of the background
art described above. Accordingly, it is an object of the present
invention to provide arecording apparatus in which a jammed
recording medium may be removed while an increase in the
size of the casing is prevented, and in which even if a record-
ing medium is left in the casing, the recording medium may
easily be removed.

According to one embodiment described herein, a record-
ing apparatus includes a recording unit configured to record
an image on a recording medium. The recording apparatus
includes a conveying unit disposed below the recording unit
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and configured to convey the recording medium to a position
at which recording is performed by the recording unit. The
recording apparatus includes a return path unit configured to
return the recording medium to the side of the conveying unit
upstream of the recording unit to record an image again on the
recording medium. The recording apparatus includes a casing
which accommodates the recording unit, the conveying unit,
and the return path unit. The return path unit is disposed
below the conveying unit and includes a horizontal conveying
path including an upper portion and a lower portion. Side
walls of the casing includes a drawing port through which the
conveying unit and at least the upper portion of the horizontal
conveying path are drawn out, and an opening facing in a
direction perpendicular to the drawing direction thereof. The
inner edge of the lower end of the opening is positioned the
same or lower in height than the uppermost portion of the
horizontal conveying path in the return path unit.

With this configuration, since a jammed recording medium
is taken out of the casing together with the conveying unit etc.,
the recording medium may easily be removed at the outside of
the casing. Furthermore, the opening is formed to face in the
direction perpendicular to the drawing direction of the con-
veying unit etc. Accordingly, even if a recording medium is
left in the casing when the conveying unit etc. are drawn out,
the recording medium may easily be removed by inserting a
hand into the casing through the opening.

Since at least the upper portion of the horizontal conveying
path is drawn out together with the conveying unit, and since
the inner edge of the lower end of the opening is positioned
the same or lower in height than the uppermost portion of the
horizontal conveying path, a wide space into which the hand
is inserted may be provided in the casing, thus allowing the
recording medium left in the casing to be effectively removed.

Thus, a jammed recording medium may easily be removed
while preventing an increase in the size of the casing. Fur-
thermore, even if the recording medium is left in the casing,
the recording medium may easily be removed by inserting a
hand into the casing through the opening.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1is aperspective view illustrating the configuration of
a recording apparatus according to an embodiment.

FIG. 2 is a cross-sectional view taken along line II-1I in
FIG. 1.

FIG. 3 is a cross-sectional view taken along line III-III in
FIG. 1.

FIG. 4A is a front view illustrating a state in which the
whole of a horizontal conveying path is drawn out together
with a conveying unit.

FIG. 4B is a front view illustrating a state in which only the
upper portion of the horizontal conveying path is drawn out
together with the conveying unit.

FIG. 5A is a perspective view illustrating a state in which a
cover provided on an opening is locked.

FIG. 5B is a perspective view illustrating a state in which
the cover is unlocked.

FIG. 6 is a block diagram illustrating the configuration of
the recording apparatus according to the embodiment.

FIG. 7 is a flowchart illustrating the jam handling operation
of the recording apparatus according to the embodiment.

FIG. 8A is a cross-sectional view illustrating the process of
opening a drawing port.

FIG. 8B is a cross-sectional view illustrating the process of
drawing out the whole horizontal conveying path together
with the conveying unit.
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FIG. 8C is a front view illustrating the process of removing
paper through the opening.

FIG. 9 is a cross-sectional view illustrating, of the jam
handling method of the recording apparatus according to the
embodiment, the process of drawing only the upper portion of
the horizontal conveying path together with the conveying
unit.

DETAILED DESCRIPTION OF EMBODIMENTS

Recording apparatuses according to embodiments of the
present invention will be described hereinbelow with refer-
ence to the drawings. Although the following embodiments
use paper P as a “recording medium”, a plastic sheet and so on
may be used instead of the paper P.

[Overall Configuration of Recording Apparatus|

Referring to FIGS. 1 to 3, the recording apparatus 10
includes a casing 12. The casing 12 accommodates a record-
ing head unit 14 that records an image on paper P; a conveying
unit 16 that conveys the paper P to a position at which record-
ing is performed in the recording head unit 14; a return path
unit 18 that returns the paper P on which the image is recorded
by the recording head unit 14 to the side of the conveying unit
16 upstream of the recording head unit 14; and a paper cas-
sette 20 that accommodates the paper P, in this order from the
top to the bottom.

Referring to FIG. 3, the casing 12 further accommodates a
paper feeding unit 22 that supplies the paper P from the paper
cassette 20 to the conveying unit 16; a paper output unit 24
that discharges the paper P from the conveying unit 16 onto
the upper surface (top plate 30f) ofthe casing 12; a nip unit 26;
and a control unit 28 that performs various controls on jam
handling.

[Configuration of Casing]

Referring to FIGS. 1 to 3, the casing 12 has a substantially
rectangular parallelepiped main body 30 and a substantially
rectangular parallelepiped protruding portion 32 protruding
upward from the upper surface of the main body 30.

Referring to FIG. 1, the main body 30 includes a bottom
plate 30a that is substantially rectangular in plan view, four
side walls 305 to 30e erecting from the peripheral edge of the
bottom plate 30a, and a top plate 30f. The top plate 30/ that
constitutes the upper surface of the casing 12 functions as a
paper output tray that receives the paper P discharged from
the paper output unit 24.

Referring to FIG. 3, the side wall 304 that constitutes the
left side of the casing 12 has a first drawing port 34 for
drawing the conveying unit 16 and at least the upper portion
90a of ahorizontal conveying path 90, to be described later, to
the outside. The lower inner edge of the first drawing port 34
is fitted with a first cover 36 that opens and closes the first
drawing port 34 using a first hinge 38. Referring to FIG. 2, the
side wall 304 that constitutes the front face of the casing 12
has an opening 40 through which a hand is inserted into the
casing 12 and a second drawing port 42 through which the
paper cassette 20 is to be drawn out, which are arranged
vertically. The lower inner edge of the opening 40 is fitted
with a second cover 44 that opens and closes the opening 40
using a second hinge 46. The lower inner edge of the second
drawing port 42 is fitted with a third cover 48 that opens and
closes the second drawing port 42 using a third hinge 50. The
opening 40 and the second drawing port 42 may be formed as
one continuous opening.

Referring to FIGS. 2 and 3, the main body 30 has therein a
plate-like receiving member 52 that receives the paper P that
has fallen from the conveying unit 16, ink that has dropped
from the recording head unit 14, and so on. A region above the
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receiving member 52 functions as an upper region Ul that
accommodates the recording head unit 14, the conveying unit
16, and the return path unit 18. A region below the receiving
member 52 functions as a lower region U2 that accommo-
dates the paper cassette 20. The upper region U1 is provided
with a guide rail 54 that guides the conveying unit 16 and at
least the upper portion 90a of the horizontal conveying path
90 in parallel to a paper-P conveying direction (hereinafter
referred to as a “conveying direction X”). Furthermore, refer-
ring to FIG. 2, the inner surface of the second cover 44 has a
substantially [.-shaped first locking portion 56 that locks the
second cover 44 in a closed state. Referring to FIG. 3, a cover
sensor 58 that senses whether the first cover 36 has opened is
disposed in the vicinity of the first drawing port 34 in the
casing 12.

Referring to FIG. 3, the protruding portion 32 has a side
wall 324 that erects from the edge of the top plate 30 func-
tioning as the paper output tray. The side wall 324 has a
long-hole paper output port 59, extending in parallel to the top
plate 307, for outputting the paper P conveyed in the paper
output unit 24 onto the upper surface (top plate 30f) of the
casing 12.

In the foregoing description, of directions parallel to the
conveying direction X, a direction in which the conveying
unit 16 is drawn out is referred to as a “drawing direction Y.
[Recording Head Unit]

Referring to FIGS. 1 and 3, the recording head unit 14 is a
unit that records an image on the paper P on the basis of image
data given from an image input unit (not shown), such as a
personal computer, and includes a plurality of (in this
embodiment, four) ink cartridges 60a to 60d (see FIG. 1) that
accommodate different colors (in this embodiment, four col-
ors of cyan, yellow, magenta, and black) of ink; a plurality of
(in this embodiment, four) inkjet recording heads 62a to 62d
that eject the ink supplied from the ink cartridges 60a to 604
toward the paper P; and ink tubes (not shown) through which
the ink in the ink cartridges 60a to 604 is supplied to the inkjet
recording heads 62a to 624, respectively.

Referring to FIG. 1, the individual inkjet recording heads
62a to 62d are line recording heads extending in a direction
perpendicular to the conveying direction X. Referring to FI1G.
3, the inkjet recording heads 62a to 62d have ejecting surfaces
64a to 644 each having a plurality of ink ejection ports (not
shown), respectively. The inkjet recording heads 62a to 62d
are arranged in parallel to the conveying direction X to form
“columns” in such a manner that the ejecting surfaces 64a to
64d are horizontal.

[Conveying Unit]

Referring to FIG. 3, the conveying unit 16 includes two
rollers 70a and 706 arranged in parallel to each other at a
certain interval therebetween in a direction parallel to the
conveying direction X; a conveying belt 72 stretched in a ring
shape between the two rollers 70a and 705; a holder 74 (see
FIGS. 5A and 5B) that holds them; a paper feed path 76 that
guides the paper P accommodated in the paper cassette 20 to
the conveying belt 72; a pair of conveying rollers 78a and 785;
a pair of belt upstream rollers 80a and 805; and a belt pinch
roller 82.

The rollers 70a and 705 are columnar members that rotat-
ably support the conveying belt 72. An output shaft of a motor
(not shown) disposed in the casing 12 is detachably connected
to at least one of the rotation shafts of the rollers 70a and 7054
via a coupling. Specifically, when the conveying unit 16 is
positioned at a position in the casing 12 at which a recording
operation is executed (hereinafter referred to as a “recording
position E”), at least one of the rotation shafts of the rollers
70a and 705 is connected to the output shaft of the motor, and
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when the conveying unit 16 is drawn out of the casing 12, the
rotation shaft is disconnected from the output shaft of the
motor.

The conveying belt 72 is an endless belt having a holding
surface 72a that holds the paper P. In the casing 12, the
holding surface 72a facing upward is disposed horizontally to
oppose the ejecting surfaces 64a to 64d. Accordingly, when
the conveying belt 72 is rotated by the motor, the paper P
placed on the holding surface 724 is conveyed horizontally in
sequence to positions opposing the ejecting surfaces 64a to
644 (that is, positions at which recording is performed).

Referring to FIG. 4A, the holder 74 is a support member
that supports the rollers 70a and 706 and the conveying belt
72 while holding the mutual positional relationship thereof
and includes a box-shaped holder main body 84 having an
opening (not shown) at the top. The paper feed path 76, the
pair of conveying rollers 78a and 7856, and the lower belt
upstream roller 805 are mounted to the holder main body 84.

Referring to FIGS. 2 and 4A, two guide rollers 86a and 865
to be fitted in a long hole 54a formed in the guide rail 54 are
disposed, with a certain distance therebetween in a direction
perpendicular to the drawing direction Y, at one side 84a and
the other side 844 of the holder main body 84 in the direction
parallel to the drawing direction Y. Furthermore, referring to
FIG. 2, a substantially L-shaped second locking portion 88,
which is locked to the first locking portion 56 when the
conveying unit 16 is positioned at the recording position E in
the casing 12, is disposed at the side 84a of the holder main
body 84.

Referring to FIGS. 2 and 3, the conveying direction X and
the drawing directionY in this embodiment are parallel to the
horizontal surface, and the direction in which the long hole
54a extends is also parallel to the horizontal surface. Accord-
ingly, since the two guide rollers 86a and 865 are fitted in the
long hole 54a of the guide rail 54, the recording head unit 14
can be moved along the long hole 54a while holding the
ejecting surfaces 64a to 644 horizontally.

Referring to FIG. 5A, when the conveying unit 16 is posi-
tioned at the recording position E, a locking piece 565 extend-
ing upward from a leg 56a of the first locking portion 56 and
alocking piece 885 extending downward from a leg 88a of the
second locking portion 88 can come into engagement,
thereby inhibiting the opening action of the second cover 44
(see FIG. 2) that closes the opening 40. On the other hand,
referring to FIG. 5B, when the conveying unit 16 is drawn
from the recording position E, the engagement of the locking
piece 564 and the locking piece 885 is released to allow the
opening action of the second cover 44 (see FIG. 2). In other
words, in this embodiment, the first locking portion 56 and the
second locking portion 88 function as the “locking unit” that
locks the second cover 44 in a closed state, and the mecha-
nism that draws out the conveying unit 16 (including the
guide rail 54) functions as an “unlocking mechanism” that
releases the locking state.

[Return Path Unit]

Referring to FIG. 3, the return path unit 18 is a unit for
returning the paper P on which an image is recorded by the
recording head unit 14 to the side of the conveying unit 16
upstream of the recording head unit 14 to record an image
again on the paper P. The return path unit 18 is disposed below
the conveying unit 16. The return path unit 18 includes the
horizontal conveying path 90 that conveys the paper P in the
horizontal direction; a connecting path 94 that connects a
paper output path 92 of the paper output unit 24 and the
horizontal conveying path 90; reversing rollers 96a and 965
provided at the junction of the paper output path 92 and the
connecting path 94; a support unit 98 (see. FIGS. 4A and 4B)
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that supports the horizontal conveying path 90; and a fixing
portion 100 that fixes the horizontal conveying path 90.

Referring to FIG. 4A, the horizontal conveying path 90 is
defined by the upper portion 90a and a lower portion 905. The
upper portion 90a has an upper wall 1024 that constitutes the
upper surface of a horizontal path 102 through which the
paper P is passed and a plurality of (in this embodiment, three)
upper conveying rollers 104a, 1064, and 108a disposed with
a certain distance therebetween in a direction parallel to the
conveying direction X so as to be in contact with the upper
surface of the paper P positioned in the horizontal path 102.
On the other hand, the lower portion 905 has a lower wall
10254 that constitutes the lower surface of the horizontal path
102 and lower conveying rollers 1045, 1065, and 1085 dis-
posed so as to oppose the upper conveying rollers 104a, 106a,
and 108a, respectively, and to be in contact with the lower
surface of the paper P positioned in the horizontal path 102.

The upper wall 102a of the upper portion 90« is formed so
as to continue to the paper feed path 76 and to be separable
from the connecting path 94. On the other hand, the lower
wall 1025 of the lower portion 9056 is formed so as to be
separable from both the paper feed path 76 and the connecting
path 94. Accordingly, this embodiment allows a choice
between a form, referring to FIG. 4A, in which both the upper
portion 90a and the lower portion 905 are drawn out of the
casing 12 together with the conveying unit 16 (hereinafter
referred to as a “first form” and a form, referring to FIG. 4B,
in which only the upper portion 90« is drawn out of the casing
12 together with the conveying unit 16 (hereinafter referred to
as a “second form”).

Referring to FIGS. 4A and 4B, the support unit 98 is
integrally disposed at the holder 74 of the conveying unit 16.
In the “first form”, the support unit 98 supports both the upper
portion 90a and the lower portion 905 and, in the “second
form”, supports only the upper portion 90. The support unit
98 has a first support portion 98a that fixedly supports the
upper portion 90a and a second support portion 985 that
detachably supports the lower portion 904.

Referring to FIG. 3, the fixing portion 100 is integrally
disposed at the receiving member 52. In the “first form”, the
fixing portion 100 releases the fixed state of the lower portion
905 and, in the “second form”, fixes the lower portion 904 in
the casing 12. The fixing portion 100 has a support mecha-
nism (not shown) that detachably supports the lower portion
90b. The support unit 98 and the fixing portion 100 of this
embodiment are configured to be driven by a solenoid or the
like and are electrically connected to the control unit 28
through an electrical wire.

In the state in which the conveying unit 16 and the return
path unit 18 are accommodated in the casing 12, referring to
FIG. 3, the inner edge of the lower end of the opening 40 is
positioned lower than the uppermost portion of the horizontal
conveying path 90 of the return path unit 18, and the inner
edge of the upper end of the opening 40 is positioned higher
than the lowermost portion of the conveying unit 16. In this
embodiment, since the upper portion 90a of the horizontal
conveying path 90 has the upper conveying rollers 104a,
106a, and 108a, and the conveying unit 16 has the ring-
shaped conveying belt 72, the inner edge of the lower end of
the opening 40 is positioned the same or lower in height than
the uppermost portions of the upper conveying rollers 104a,
106a, and 108a, and the inner edge of the upper end of the
opening 40 is positioned higher than the holding surface 72a,
facing downward, of the conveying belt 72. This widens the
inner space of the casing 12 into which the hand is to be
inserted, thus allowing the paper P left in the casing 12 to be
easily taken out of the opening 40. Furthermore, in this
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embodiment, the inner edge of the upper end of the opening
40 is positioned lower than the ejecting surfaces 64a to 64d,
thus preventing a hand from touching the ejecting surfaces
64a to 64d.

[Paper Cassette]

Referring to FIG. 2, the paper cassette 20 includes a box-
shaped cassette main body 110 having an opening 110q in the
upper surface; a paper receiving portion 112 that is disposed
at the bottom of the cassette main body 110 and that is lifted
up by a coil spring or the like (not shown); a positioning
portion 114 that is secured in the cassette main body 110 and
that is in contact with the side edge of the paper P adjacent to
the opening 40 to define the position the paper P; and a guide
116 that is disposed so as to be adjustable in the direction
perpendicular to the conveying direction X and that guides the
side edge of the paper P opposite the opening 40. Accord-
ingly, in the paper cassette 20, the side edge of the paper P
adjacent to the opening 40 is positioned at a predetermined
reference position F by the positioning portion 114 irrespec-
tive of the size of the paper P. When the paper P is supplied to
the conveying unit 16 through the paper feeding unit 22, the
paper P is positioned along the side edge of the holding
surface 72a adjacent to the opening 40.

[Configurations of Paper Feeding Unit and Paper Output
Unit]

Referring to FIG. 3, the paper feeding unit 22 supplies the
paper P accommodated in the paper cassette 20 to the paper
feed path 76 of the conveying unit 16. The paper feeding unit
22 includes a pickup roller 120, a paper feed roller 122, and a
separation roller 124. When the conveying unit 16 is posi-
tioned at the recording position E in the casing 12, an
upstream end 76a of the paper feed path 76 is positioned
downstream of the paper feed roller 122 and the separation
roller 124, thus allowing the paper P to be conveyed to the
conveying unit 16. On the other hand, the paper output unit 24
includes a paper output path 92 and paper eject rollers 130a
and 13056. A downstream end of the paper output path 92 is
communicated with the paper output port 59.

[Nip Unit]

Referring to FIG. 3, the nip unit 26 nips the paper P
between the belt upstream rollers 80a and 805 and between
the belt pinch roller 82 and the conveying belt 72. The nip unit
26 includes a main body 140 that holds the belt upstream
roller 80a and the belt pinch roller 82; a rotation shaft 142 that
rotatably supports the main body 140; and a solenoid 144 that
rotates the main body 140. An output portion 144a of the
solenoid 144 is connected to an end 140a of the main body
140.

When the nip unit 26 is driven, the end 140a of the main
body 140 is raised together with the output portion 144a of the
solenoid 144 to rotate the main body 140 about the rotation
shaft 142. Thus, the belt upstream roller 80a and the belt
pinch roller 82 held by the main body 140 are moved down-
ward to nip the paper P.

[Control Unit Etc.]

Referring to FIG. 6, the control unit 28 executes various
controls on jam handling; specifically, the control unit 28
includes a central processing unit (CPU) that executes various
arithmetic operations and storage units (ROM and RAM) that
store various kinds of data. The control unit 28 is connected to
first jam sensors 150a to 150¢, second jam sensors 152a to
152d, the cover sensor 58, a display device 154, a light-
emitting unit 156, the nip unit 26, the support unit 98, and the
fixing portion 100.

Referring to FIG. 3, the first jam sensors 150a to 150c¢
detect the occurrence of a jam in the conveying unit 16.
Specifically, the first sensors 150a to 150c are paper sensors
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opposed to the holding surface 72a facing upward. On the
other hand, the second jam sensors 152a to 1524 detect the
occurrence of a jam in the horizontal conveying path 90.
Specifically, the second jam sensors 152a to 1524 are paper
sensors opposed to the horizontal path 102.

The individual first jam sensors 150a to 150¢ and second
jam sensors 152a to 1524 are configured to be able to detect
the presence or absence of the paper P in their detection
regions. Accordingly, if the time from the time at which one
jam sensor detects the paper P until the time at which the jam
sensor no longer detects the paper P is excessively long, the
control unit 28 can determine that a jam has occurred in the
detection region of the jam sensor. If the time from the time at
which one upstream jam sensor detects the paper P until the
time at which a downstream jam sensor detects the paper P is
excessively long, the control unit 28 can determine that a jam
has occurred in the detection regions of the jam sensors. A
method for detecting the occurrence of a jam is not particu-
larly limited and may be selected from known arts.

The control unit 28 outputs a “first signal” indicating that
“both the upper portion 90a and the lower portion 905 should
be drawn out together with the conveying unit 17, when the
first jam sensors 150a to 150c¢ detect “a jam in the “conveying
unit 16”. The control unit 28 outputs a “second signal” indi-
cating that “only the upper portion 90a should be drawn out
together with the conveying unit 16”, when the second jam
sensors 152a to 1524 detect “a jam in the horizontal convey-
ing path 90”. The display device 154, the light-emitting unit
156, the support unit 98, and the fixing portion 100 are con-
trolled on the basis of the “first signal” and the “second
signal” output from the control unit 28.

Referring to FIG. 1, the display device 154 includes a
display panel 154a disposed on the upper surface of the
casing 12. The display device 154 is configured, when the
“first signal” is input, to output an image indicating that “both
the upper portion 90a and the lower portion 905 should be
drawn out together with the conveying unit 16” to the display
panel 154a, and when the “second signal” is input, to output
an image indicating that “only the upper portion 90a should
be drawn out together with the conveying unit 16” to the
display panel 154a.

Referring to FIG. 1, the light-emitting unit 156 includes
lamps 1564 and 1565 that are disposed on the upper surface of
the casing 12 and that emit different colors of light. The
light-emitting unit 156 is configured, when the “first signal”is
input, to output light (for example, red light) indicating that
“both the upper portion 90a and the lower portion 905 should
be drawn out together with the conveying unit 16 from the
lamp 1564, and when the “second signal” is input, to output
light (for example, blue light) indicating that “only the upper
portion 90a should be drawn out together with the conveying
unit 16” from the lamp 15664.

Referring to FIGS. 4A and 4B, the support unit 98 is
configured, when the “first signal” is input, to support both the
upper portion 90a and the lower portion 905, and when the
“second signal” is input, to support only the upper portion
90a.

Referring to FIGS. 8A to 8C, the fixing portion 100 is
configured, when the “first signal”is input, to release the fixed
state of the lower portion 905, and when the “second signal”
is input, to fix the lower portion 904.

[Recording Operation]

Referring to FIG. 3, when an image is to be recorded on one
side of the paper P using the recording apparatus 10, the
conveying unit 16 is positioned at the recording position E,
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the paper P is accommodated in the paper cassette 20, and the
position of the paper P is defined by the positioning portion
114 (see FIG. 2).

When a recording operation is started, the paper P accom-
modated in the paper cassette 20 is fed to the holding surface
72a of the conveying unit 16 through the paper feed path 76
and is conveyed to positions opposing the ejecting surfaces
64ato 644 by the conveying belt 72. Since ink is ejected from
the plurality of ink ejection ports (not shown), an image is
recorded on the surface of the paper P. The paper P on which
the image is recorded is discharged onto the top plate 30/
through the paper output path 92. Furthermore, when an
image is to be recorded also on the other side of the paper P,
the paper P on which the image is recorded by the recording
head unit 14 is conveyed from the paper output path 92 to the
connecting path 94 of the return path unit 18 by rotating the
reversing rollers 96a and 965 in the opposite direction and is
returned to the side of the conveying unit 16 upstream of
recording head unit 14 through the horizontal conveying path
90.

[Jam Handling Operation]

Referring to FIG. 7, when the jam detecting operation of
the control unit 28 is started, first, in step S1, the jam detecting
operation of the first jam sensors 150a to 150¢, the second jam
sensors 152a to 1524, and the control unit 28 is executed. In
step S3, it is determined whether the second jam sensors 152a
to 152d etc. have detected “a jam in the horizontal conveying
path 90”. If it is determined to be “YES”, then the “second
signal” is output from the control unit 28 in step S5. In
contrast, if it is determined to be “NO”, then it is determined
in step S7 whether the first jam sensors 150a to 150¢ etc. have
detected “a jam in the conveying unit 16”. If it is determined
to be “YES”, then the “first signal” is output from the control
unit 28 in step S9.

Referring to FIG. 8A, when it is seen using the display
device 154 and the light-emitting unit 156 that the “first
signal” was output in step S9, the user first brings down the
first cover 36 that closes the first drawing port 34 to open the
first drawing port 34. Then, it is detected by the cover sensor
58 that the first cover 36 is opened, and together with it,
current supply to the nip unit 26 is stopped by the control unit
28, such that the nip unit 26 releases the nip of the paper P. At
that time, the support unit 98 and the fixing portion 100 are
driven in response to the “first signal”, such that both the
upper portion 90a and the lower portion 905 are supported by
the support unit 98, and the fixed state of the lower portion
905 is released by the fixing portion 100.

Subsequently, referring to FIG. 8B, the conveying unit 16
and the horizontal conveying path 90 (the upper portion 90a
and the lower portion 905) are drawn out of the casing 12
through the first drawing port 34. If the paper P is placed on
the holding surface 72a of the conveying unit 16, the paper P
is removed at the outside of the casing 12. Referring to FIG.
8C, if the paper P placed on the holding surface 72q falls into
the casing 12 when the conveying unit 16 etc. are drawn out,
the second cover 44 is brought down to open the opening 40,
and the paper P is removed by inserting a hand into the casing
12 through the opening 40.

On the other hand, when the “second signal” is output in
step S5, the support unit 98 and the fixing portion 100 are
driven in response to the “second signal”, such that only the
upper portion 90a of the horizontal conveying path 90 is
supported by the support unit, and the lower portion 905 is
fixed by the fixing portion 100. Accordingly, referring to FIG.
9, the conveying unit 16 is thereafter drawn out of the casing
12, the lower portion 905 is left in the casing 12, thus allowing
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the paper P placed on the lower portion 905 to be easily
removed through the opening 40.

Referring to FIGS. 8B and 9, in this embodiment, the
drawing direction Y is parallel to the conveying direction X,
such that the conveying unit 16 and at least the upper portion
90a ofthe horizontal conveying path 90 are drawn out parallel
to the direction of the “columns” of the inkjet recording heads
62a to 62d. Accordingly, when jam handling is performed
through the opening 40, all of the inkjet recording heads 62a
to 62d and regions T positioned therebetween can be viewed
through the opening 40. This allows the paper P jammed in
the regions T to be easily removed through the opening 40
also owing to the wide space in the casing 12 into which the
hand can be inserted.

Furthermore, referring to FIG. 2, when the paper P is
positioned at the opening 40 side in the paper cassette 20, and
when the paper P is supplied to the conveying unit 16, the
paper P is positioned along the edge of the holding surface
72a adjacent to the opening 40. Therefore, the paper P that is
jammed in the conveying unit 16 and the horizontal convey-
ing path 90 is positioned near the opening 40. Accordingly,
even if the paper P is left in the casing 12, the paper P can be
easily removed through the opening 40. Referring to FIGS.
8B and 9, since the paper P left in the casing 12 can be
received by the receiving member 52 or the lower portion 905
positioned above the paper cassette 20, the paper P stained
with ink does not come into contact with the paper P accom-
modated in the paper cassette 20, thus preventing the paper P
in the paper cassette 20 from being stained.

Referring to FIG. 5A, since the first locking portion 56 and
the second locking portion 88 lock the second cover 44 in a
closed state, the second cover 44 can be prevented from being
opened while the conveying unit 16 is performing a convey-
ing operation.

Furthermore, referring to FIG. 7, the detection of “a jam in
the horizontal conveying path 90” by the second jam sensors
152a to 152d etc. is performed before the detection of “a jam
in the conveying unit 16” by the first jam sensors 150a to 150¢
etc.; therefore, if jams have occurred both in the conveying
unit 16 and the horizontal conveying path 90, the upper por-
tion 90a of the horizontal conveying path 90 can be drawn out
together with the conveying unit 16 in response to the “second
signal”, thus allowing the paper P to be removed from both
the conveying unit 16 and the horizontal conveying path 90.

Other Embodiments

Although the embodiment described above is configured
such that the conveying unit 16 and the upper portion 90a of
the horizontal conveying path 90 are integrally formed and
are drawn out at the same time, they may be separably formed
and may be separately drawn out. The upper portion 90a and
the lower portion 905 of the horizontal conveying path 90
may be integrally formed so as not to be separated. Also in
those cases, at least the upper portion 90a of the horizontal
conveying path 90 can be drawn out of the casing 12 together
with the conveying unit 16 or separately, which increases the
space in the casing 12 into which the hand is to be inserted,
thus allowing the paper P left in the casing 12 to be easily
removed through the opening 40.

Furthermore, the “drawing direction Y in which the con-
veying unit 16 and at least the upper portion 90a of the
horizontal conveying path 90 are drawn out should be a direc-
tion perpendicular to a direction in which the opening 40
faces. If the direction of the opening 40 is the “conveying
direction X”, the “drawing direction Y’ may be a direction
perpendicular to the “conveying direction X”.
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In the embodiment described above, the present invention
is applied to the line inkjet printer; instead, the present inven-
tion may also be applied to serial inkjet printers, laser printers,
facsimile machines, copying machines, etc. The method for
conveying a recording medium is not limited to the “belt
system” but may be a “roller system”.

Furthermore, the “return path unit” is not limited to the
path unit for printing both sides of the paper P; for example,
it may be a path unit for printing on the same side of the paper
P a plurality of times.

What is claimed is:

1. A recording apparatus comprising:

arecording unit configured to record an image on a record-
ing medium;

a conveying unit disposed below the recording unit and
configured to convey the recording medium to a first
horizontal conveying path in a first horizontal conveying
direction at a position at which recording is performed
by the recording unit;

a return path unit configured to return the recording
medium to a side of the conveying unit upstream of the
recording unit to record an image again on the recording
medium; and

a casing which accommodates the recording unit, the con-
veying unit, and the return path unit,

wherein the return path unit is disposed below the convey-
ing unit and comprises a second horizontal conveying
path parallel to the first horizontal conveying path in a
second horizontal conveying direction and comprising
an upper portion and a lower portion such that the
recording medium only moves in one direction while in
the second horizontal conveying path,

wherein side walls of the casing comprise a drawing port
through which the conveying unit and the upper portion
of the second horizontal conveying path and the lower
portion of the second horizontal conveying ring path are
configured to be selectively drawn out of the casing in a
drawing direction parallel to the first and second hori-
zontal conveying directions in a first state where the
conveying unit and the upper portion are drawn out
while the lower portion of the second horizontal convey-
ing path remains in the casing and in a second state
where the conveying unit and the upper portion and the
lower portion are drawn out together, and an opening
facing in a direction perpendicular to the drawing direc-
tion thereof, and

wherein an inner edge of a lower end of the opening is
positioned the same or lower in height than an upper-
most portion of the second horizontal conveying path in
the return path unit.

2. The recording apparatus according to claim 1, wherein a
holder of the conveying unit and at least the upper portion of
the second horizontal conveying path are integrally formed.

3. The recording apparatus according to claim 1, wherein
the upper portion and the lower portion are configured to be
separated from each other; and

wherein the recording apparatus further comprises a fixing
unit configured to fix the lower portion in the casing
when the conveying unit and the upper portion are drawn
out through the drawing port.

4. The recording apparatus according to claim 3, further

comprising:

afirst jam detecting unit configured to detect an occurrence
of'a jam in the conveying unit;

a second jam detecting unit configured to detect an occur-
rence of a jam in the second horizontal conveying path;
and
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an output unit,

wherein when the first jam detecting unit detects a jam, the
output unit outputs a first signal indicating that both the
upper portion and the lower portion should be drawn out
together with the conveying unit and the fixing unit does
not fix the lower portion in the casing, and

wherein when the second jam detecting unit detects a jam,
the output unit outputs a second signal indicating that
only the upper portion should be drawn out together with
the conveying unit and the fixing unit fixes the lower
portion in the casing.

5. The recording apparatus according to claim 1, wherein
the recording unit comprises a plurality of inkjet recording
heads; and

wherein the plurality of inkjet recording heads are arranged
parallel to the first and second horizontal conveying
paths.

6. The recording apparatus according to claim 1, wherein
an inner edge of an upper end of the opening is positioned
higher than a lowermost portion of the conveying unit.

7. The recording apparatus according to claim 1, further
comprising:

a cover configured to open and close the opening;

a locking unit configured to lock the cover in a closed state;

and

an unlocking mechanism configured to release the locking
state of the locking unit when the conveying unit is
drawn out through the drawing port.

8. The recording apparatus according to claim 1, further

comprising:
a recording-medium accommodating unit disposed below
the return path unit and configured to accommodate the
recording medium, wherein the recording-medium
accommodating unit comprises:
apositioning portion which is in contact with a side edge of
the recording medium adjacent to the opening to define
the position of the recording medium; and
a guide which guides a side edge of the recording medium
opposite the opening depending on a size of the record-
ing medium.
9. The recording apparatus according to claim 8, further
comprising a receiving member disposed between the return
path unit and the recording-medium accommodating unit,
and configured to receive a recording medium which has
fallen from the conveying unit.
10. The recording apparatus according to claim 1, wherein
the opening in the side walls provide access to a space below
the recording unit when the conveying unit has been drawn
out of the casing.
11. The recording apparatus according to claim 1,
wherein the casing further accommodates a pair of revers-
ing rollers in that operate during single-side printing and
duplex printing on the recording medium such that:
during single-side printing, the reversing rollers rotate in
a first direction and

during duplex printing, the reversing rollers rotate in the
first direction, then rotate in a direction opposite to the
first direction, and then rotate in the first direction
again.

12. A recording apparatus comprising:

a casing comprising a bottom plate and a plurality of side
walls perpendicular to the bottom plate;

a recording unit configured to record an image on a record-
ing medium;

a conveying unit disposed between the recording unit and
the bottom plate and configured to convey the recording
medium to a first horizontal conveying path in a first
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horizontal conveying direction parallel to the bottom
plate at a position at which recording is performed by the
recording unit; and

a return path unit configured to return the recording
medium to a side of the conveying unit upstream of the
recording unit to record an image again on the recording
medium,

wherein the return path unit is disposed between the con-
veying unit and the bottom plate and comprises a second
horizontal conveying path in a second horizontal con-
veying direction parallel to the bottom plate, wherein the
second horizontal conveying path comprises an upper
portion and a lower portion such that the recording
medium only moves in one direction while in the second
horizontal conveying path,

wherein a first side wall of the casing comprises a drawing
port through which the conveying unit and the upper
portion of the second horizontal conveying path and the
lower portion of the second horizontal conveying path
are configured to be selectively drawn out of the casing
in a drawing direction parallel to the first and second
horizontal conveying directions in a first state where the
conveying unit and the upper portion are drawn out,
while the lower portion of the second horizontal convey-
ing path remains in the casing and in a second state
where the conveying unit and the upper portion and the
lower portion are drawn out together, and a second side
wall of the casing comprises an opening facing in a
direction perpendicular to the drawing direction thereof,
and

wherein an inner edge of a lower end of the opening is
positioned the same or lower in height than an upper-
most portion of the second horizontal conveying path in
the return path unit.

13. The recording apparatus according to claim 12,

wherein a holder of the conveying unit and at least the
upper portion of the second horizontal conveying path
are integrally formed.

14. The recording apparatus according to claim 12,

wherein the upper portion and the lower portion are con-
figured to be separated from each other; and

wherein the recording apparatus further comprises a fixing
unit configured to fix the lower portion in the casing
when the conveying unit and the upper portion are drawn
out through the drawing port.

15. The recording apparatus according to claim 14, further

comprising:

afirst jam detecting unit configured to detect an occurrence
of'a jam in the conveying unit; and

a second jam detecting unit configured to detect an occur-
rence of a jam in the second horizontal conveying path,

wherein when the first jam detecting unit detects a jam, the
fixing unit does not fix the lower portion in the casing,
and

10

15

20

25

30

35

40

45

50

14

wherein when the second jam detecting unit detects a jam,
the fixing unit fixes the lower portion in the casing.

16. The recording apparatus according to claim 12,
wherein the recording unit comprises a plurality of inkjet
recording heads; and

wherein the plurality of inkjet recording heads are arranged
parallel to the first and second horizontal conveying
paths.

17. The recording apparatus according to claim 12,
wherein an inner edge of an upper end of the opening is
positioned higher than a lowermost portion of the conveying
unit.

18. The recording apparatus according to claim 12, further
comprising:

a cover configured to open and close the opening;

a locking unit configured to lock the cover in a closed state;

and

an unlocking mechanism configured to release the locking
state of the locking unit when the conveying unit is
drawn out through the drawing port.

19. The recording apparatus according to claim 12, further

comprising:
a recording-medium accommodating unit disposed below
the return path unit and configured to accommodate the
recording medium, wherein the recording-medium
accommodating unit comprises:
apositioning portion which is in contact with a side edge of
the recording medium adjacent to the opening to define
the position of the recording medium; and
a guide which guides a side edge of the recording medium
opposite the opening depending on a size of the record-
ing medium.
20. The recording apparatus according to claim 19, further
comprising a receiving member disposed between the return
path unit and the recording-medium accommodating unit,
and configured to receive a recording medium which has
fallen from the conveying unit.
21. The recording apparatus according to claim 12,
wherein the opening in the side walls provide access to a
space below the recording unit when the conveying unit has
been drawn out of the casing.
22. The recording apparatus according to claim 12,
wherein the casing further accommodates a pair of revers-
ing rollers in that operate during single-side printing and
duplex printing on the recording medium such that:
during single-side printing, the reversing rollers rotate in
a first direction and

during duplex printing, the reversing rollers rotate in the
first direction, then rotate in a direction opposite to the
first direction, and then rotate in the first direction
again.



